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the paste SP adhered to the screen S is drawn and cut 
from an end of the squeegee 8. 



PRINTER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To automatically remove 
solder paste suspended from an end of a squeegee by 
relatively moving parallel to an upper surface of a 
printing screen while lowering the squeegee, and drawing 
and cutting the paste in contact with the screen from 
the squeegee by relative movement. 

SOLUTION: After printing is finished, an air cylinder of 
a printing means is driven from the state that a 
squeegee 8 is separated above a printing screen S, a 
pulse motor is then driven, a squeegee head 9 is 
slightly lowered, and entire moving means is moved 
reversely to the printing direction. When a lower end of 
solder paste SP is brought into contact with a part 
except the printing area of the screen S, the paste SP 
is drawn in the moving direction of the squeegee 8 by a 
frictional force between the paste SP and the screen S, 
and adhered onto the screen S in the state the paste SP 
is drawn in the moving direction of the squeegee 8 and 
elongated long. Further, when the squeegee 8 is moved, 
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(54) REMOVING METHOD FOR SOLDER PASTE ADHERED TO SQUEEGEE OF SCREEN PRINTER 

(57)Abstract: If* 
PROBLEM TO BE SOLVED: To automatically remove solder paste 

suspended from an end of a squeegee by relatively moving parallel to an p 

upper surface of a printing screen while lowering the squeegee, and drawing — "~ 

and cutting the paste in contact with the screen from the squeegee by relative 
movement. 

SOLUTION: After printing is finished, an air cylinder of a printing means is 
driven from the state that a squeegee 8 is separated above a printing screen S, 

a pulse motor is then driven, a squeegee head 9 is slightly lowered, and entire ^ &- 

moving means is moved reversely to the printing direction. When a lower end 3Pj 
of solder paste SP is brought into contact with a part except the printing area 
of the screen S, the paste SP is drawn in the moving direction of the squeegee 
8 by a frictional force between the paste SP and the screen S, and adhered 
onto the screen S in the state the paste SP is drawn in the moving direction of 

the squeegee 8 and elongated long. Further, when the squeegee 8 is moved, i 
the paste SP adhered to the screen S is drawn and cut from an end of the (c) 8-\vi P 
squeegee 8. 5FU wfr L 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the removal method of the soldering paste which adhered to the squeegee of a screen-stencil machine and hung 
from the nose of cam of this squeegee. It is made to move in parallel relatively to the upper surface of the aforementioned printing 
screen, dropping the aforementioned squeegee from the state which the aforementioned squeegee estranged up to the printing 
screen. The removal method of a soldering paste adhering to the squeegee of the screen-stencil machine characterized by having 
lengthened the aforementioned soldering paste in contact with the upper surface of the aforementioned printing screen from the 
aforementioned squeegee by relative movement to the aforementioned printing screen of the aforementioned squeegee. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention adheres to the squeegee of a screen-stencil machine, and relates to 

the removal method of the soldering paste which hung from the nose of cam of this squeegee. 

[0002] 

[Description of the Prior Ail] The screen-stencil machine in which the printing pattern was formed on the circuit board is known 
by laying the printing screen which has opening for forming a printing pattern on the circuit board conventionally, supplying a 
soldering paste on this printing screen, and sweeping a soldering paste on the aforementioned opening by the squeegee. 
[0003] 

[Problem(s) to be Solved by the Invention] Although operation which goes up perpendicularly, eames out horizontal 
displacement in the direction contrary to the printing direction, and returns to the original position is performed in the 
screen-stencil machine mentioned above whenever printing ends a squeegee If the soldering paste adhering u> the squeegee 
comes to hang down from the nose of cam of a squeegee and leaves this as it is when the number of times of priming was piled up 
and a squeegee goes up In case a squeegee carries out horizontal displacement, a soldering paste may fall to printing within the 
limits of a printing screen, and printing unevenness may arise at the time of the next printing. Therefore, although the soldering 
paste which sometimes adhered to the squeegee needed to be removed, since the handicraft was performing this, there was a 
problem of taking time and effort. 

[0004] Moreover, if only a squeegee is moved when moving a squeegee to a maintenance position for maintenances, such as 
removal of the soldering paste adhering to the squeegee, and exchange of a squeegee Since a soldering paste falls and it adheres 
to the portions of the printing range of a printing screen, or others, The printing screen had to be moved together with the 
squeegee, when maintaining a squeegee, the printing screen became obstructive, and there was a problem that it was 
unmaintainable with sufficient workability. 

[0005] Furthermore, printing work was interrupted for a long time for the work which removes the soldering paste adhering to the 
squeegee, and there was also a problem that productive efficiency fell. 

[0006] Made in order that this invention may solve the trouble mentioned above, the purpose adheres to the squeegee of a 
screen -stencil machine, and is to reduce [ automating the work which removes the soldering paste which hung from the nose of 
cam of this squeegee, improving the workability of a maintenance of a squeegee, and | decline in the productive efficiency 
accompanying the removal work of the soldering paste adhering to the squeegee. 
[0007] 

[Means for Solving the Problem] In order to attain the puipose mentioned above, this invention adheres to the squeegee of a 
screen-stencil machine. It is made to move in parallel relatively to the upper surface of the aforementioned printing screen, 
dropping the aforementioned squeegee from the slate which is the removal method of the soldering paste which hung from the 
nose of cam of this squeegee, and the aforementioned squeegee estranged up to the printing screen. It is characterized by having 
lengthened the aforementioned soldering paste in contact with the upper surface of the aforementioned priming screen from the 
aforementioned squeegee by relative movement to the aforementioned printing screen of the aforementioned squeegee. 
[0008] 

[Embodiments of the Invention] Hereafter, the concrete operation gestalt of this invention is explained, referring to a draw mg. 
Drawing 1 is explanatory drawing of the removal method of a soldering paste that the front view of the important section of a 
screen -stencil machine and drawing 2 adhered to the A- A line cross section of drawing 1 . and drawing 3 adhered to the 
squeegee. 

[0009] In these drawings, 1 is a printing means to screen- stencil on the circuit board P through the printing screen S : it has the 
frame 2 attached possible [ movement to Y shaft orientation (the direction of arrow C of drawing 2 ) horizontally prolonged in the 
housing H of a screen-stencil machine ], and this frame 2 moves by driving means (un-illustrating), such as a motor. 
[0010] The squeegee head supporter material 3 is attached in the interior of a frame 2 possible | movement in the vertical 
direction ] by the guide member (un-illustrating). Moreover, it is prolonged perpendicularly, the axis of rotation 4 w hich consists 
of a ball screw is attached in the interior of a frame 2 possible [ rotation ] at the circumference of a center line, and this axis of 
rotation 4 is screwed in the ball nut 5 which Fixed at the end of the squeegee head supporter material 3. The upper limit of the axis 
of rotation 4 is connected with the axis of rotation of the stepping motor 6 which fixed on the frame 2 through the liming bell 1, 
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and if a stepping motor 6 is driven, the squeegee head supporter material 3 will move in the vertical direction. 
[001 1] Opposite arrangement is carried out at Y shaft orientations, and the squeegee heads 9 and 9 of the couple by which the 
squeegee 8 was attached in the soffit are supported free [ sliding of the vertical direction | by the squeegee head supporter 
material 3. This squeegee head 9 is connected with rod 10a of the pneumatic cylinder 10 which fixed on the upper surface of the 
squeegee head supporter material 3, and if a pneumatic cylinder 10 is driven, it will move in the vertical direction lo the squeegee 
head supporter material 3. The pneumatic cylinder 10 and the stepping motor 6 are connected lo the control unit (tm-illusiraiing) 
which controls operation of a screen-stencil machine. 

[0012] The printing screen S is supported at a level with the screen housing 1 1 in which the printing means I was formed caudad. 
The screen housing 1 1 is attached in Housing H possible [ movement to Y shaft orientations ]. and moves by driving means 
(un-illustrating), such as a motor. The circuit board P is taken out from a substrate support table after a printing end while it is 
laid on the subsU/ate support table 12 prepared in the printing position by conveyance conveyer (un-illusiraling). By driv ing 
means (un-illusu'ating), such as a motor, the substrate support table 1 2 rotates in the level surface, and the aforementioned control 
unit drives the substrate support table 12 and the screen housing 1 1 based on the image information of the circuit board P w hich 
the CCD camera (un-illustrating) photoed, and the printing screen S, and it performs alignment of the circuit board P and the 
printing screen S while it moves to X shaft orientations (the direction of arrow B of drawing I ). 

[0013] Next, operation of this screen-stencil machine is explained. In presswork, after alignment of the circuit board P and the 
printing screen S which have been conveyed on the substrate support table 1 2 by conveyance conveyer is performed first, a 
soldering paste is supplied by the soldering-paste supply means (un-illustrating) on the printing screen S. And as the dashed line 
of drawing 2 shows, the right-hand side squeegee head 9 descends to the position where the nose of cam of a squeegee S contacts 
the upper surface of the printing screen S, and the printing means 1 whole moves leftward [ of drawing 2 ]. and prints a pattern on 
the circuit board P, After printing is completed, while this circuit board P is taken out from the substrate support table 1 2 by 
conveyance conveyer, the new circuit board P is laid on the subsuate support table 1 2. And while the squeegee head 9 of the 
right-hand side in a dashed line position goes up to real line position, the left-hand side squeegee head 9 descends to the position 
where the nose of cam of a squeegee 8 contacts the upper surface of the printing screen S, and the printing means I mows 
rightward [ of drawing 2 ], and prints to the circuit board P. 

[0014] When the number of times of printing was piled up and the squeegee head 9 goes up after a printing end as mentioned 
above, the soldering paste adhering to the squeegee 8 comes (refer to drawing 3 (a)) to hang down from the nose of cam of a 
squeegee 8. In this screen-stencil machine, operation which removes the soldering paste adhering to the squeegee 8 is performed 
for every predetermined number of times of printing. Next, the operation is explained. 

[0015] After the end of printing operation, from the state which the squeegee 8 estranged above the printing screen S : the 
pneumatic cylinder 10 of the printing means 1 drives, and the squeegee head 9 descends lo the position of drawing 3 (a). Next, 
while a stepping motor 6 drives and the squeegee head 9 descends little by little, the move means 1 whole moves lo the printing 
direction and an opposite direction (right of drawing 3 ). Since soldering-paste SP will slop on the printing screen S with the 
fi'ictional force between the Handa **-strike SP and the printing screen $ even if a squeegee 8 moves if soldering-pasie SP's soffii 
contacts the upper surface of the printing screen S as shown in drawing 3 (b), soldering-paste SP is pulled in the mow directum 
of a squeegee 8, and as shown in drawing 3 (c), he adheres on the printing screen S in the stale where it was prolonged for a long 
time in the move direction of a squeegee 8. 

[0016] With movement of a squeegee 8, soldering-paste SP adhering to the squeegee 8 Hows to the priming screen S side by the 
fluidity, and all almost adhere on the printing screen S. If a squeegee 8 moves further, soldering-paste SP adhering lo the priming 
screen S will have been lengthened from the point of a squeegee 8. In addition, this operation is performed in portions oilier than 
the printing range in the printing screen S (portion in which opening is not prepared). An end of the above operation resumes 
printing work. 

[0017] Thus, since there is no need of moving a squeegee 8 to a maintenance position and the removal work of a soldering paste- 
can be extremely done in a short time in case the soldering paste adhering to the squeegee 8 is removed, the downtime of priming 
work is short. Therefore, decline in the productive efficiency accompanying the removal work of a soldering paste can be reduced. 

[0018] In addition, although the above-mentioned operation geslall explained only the case where the soldering paste which hung 
from one squeegee 8 was removed, the soldering paste which hung from the squeegee 8 of another side is also removable with the 
same operation as the above. Moreover, although it is made to make il move in the parallel direction to the printing screen S with 
the above-mentioned operation gestalt, dropping a squeegee 8, it replaces with this, a squeegee 8 performs only downward 
operation, and you may make it the printing screen S move horizontally. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, it adheres lo a squeegee and the soldering paste which 
hung from the nose of cam of this squeegee can be removed automatically. Moreover, only a squeegee can be moved lo a 
maintenance position, a soldering paste's not falling during movement of a squeegee and stopping a printing screen to the printing 
position, since the squeegee was moved to the maintenance position by making the soldering paste adhering lo the squeegee 
adhere to a printing screen, and having removed it after removing the soldering paste which adhered to the squeegee on the 
occasion of the maintenance of a squeegee. Therefore, since a printing screen does not become obstructive in the case of the 
maintenance of a squeegee, the workability of a maintenance improves. Moreover, since there is no need of moving a squeegee to 
a maintenance position and the removal work of a soldering paste can be extremely done in a short time in case the soldering 
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paste adhering to the squeegee is removed, the downtime of printing work is short. Therefore, decline in ihe productive elllciencx 
accompanying the removal work of a soldering paste can be reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention adheres to the squeegee of a screen-stencil machine, and relates u> 
the removal method of the soldering paste which hung from the nose of cam of this squeegee. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] The screen-stencil machine in which the printing pattern was formed on the circuit board is know n 
by laying the printing screen which has opening for forming a printing pattern on the circuit board conventionally, supplying a 
soldering paste on this printing screen, and sweeping a soldering paste on the aforementioned opening by the squeegee. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, it adheres to a squeegee and the soldering paste which 
hung from the nose of cam of this squeegee can be removed automatically. Moreover, only a squeegee can be moved to a 
maintenance position, a soldering paste's not falling during movement of a squeegee and stopping a priming screen u> the priming 
position, since the squeegee was moved to the maintenance position by making the soldering paste adhering to the squeegee 
adhere to a printing screen, and having removed it after removing the soldering paste which adhered to the squeegee on the 
occasion of the maintenance of a squeegee. Therefore, since a printing screen does not become obstructive in the case of the 
maintenance of a squeegee, the workability of a maintenance improves. Moreover, since there is no need of moving a squeegee to 
a maintenance position and the removal work of a soldering paste can be extremely done in a shod time in case the soldering 
paste adhering to the squeegee is removed, the downtime of printing work is short. Therefore, decline in the productive efficiency 
accompanying the removal work of a soldering paste can be reduced. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although operation which goes up perpendicularly, carries out horizontal 
displacement in the direction contrary to the printing direction, and returns to the original position is perfonned in the 
screen-stencil machine mentioned above whenever printing ends a squeegee If the soldering paste adhering to the squeegee 
comes to hang down from the nose of cam of a squeegee and leaves this as it is when the number of times of printing was piled up 
and a squeegee goes up In case a squeegee carries out horizontal displacement, a soldering paste may fall to priming wilhin the 
limits of a printing screen, and printing unevenness may arise at the time of the next printing. Therefore, although the soldering 
paste which sometimes adhered to the squeegee needed to be removed, since the handicraft was performing this, there was a 
problem of taking time and effort. 

[0004] Moreover, if only a squeegee is moved when moving a squeegee to a maintenance position for maintenances, such as 
removal of the soldering paste adhering to the squeegee, and exchange of a squeegee Since a soldering paste falls and it adheres 
to the portions of the printing range of a printing screen, or others, The printing screen had to be moved together w ith the 
squeegee, when maintaining a squeegee, the printing screen became obstructive, and there was a problem that it was 
unmaintainable with sufficient workability. 

[0005] Furthermore, printing work was interrupted for a long time for the work which removes the soldering paste adhering u> the 
squeegee, and there was also a problem that productive efficiency fell. 

[0006] Made in order that this invention may solve the trouble mentioned above, the purpose adheres to the squeegee of a 
screen-stencil machine, and is to reduce [ automating the work which removes the soldering paste which hung from the nose of 
cam of this squeegee, improving the workability of a maintenance of a squeegee, and ] decline in the productive efficiency 
accompanying the removal work of the soldering paste adhering to the squeegee. 
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MEANS 



[Means for Solving the Problem] In order to attain the puipose mentioned above, this invention adheres to the squeegee of a 
screen-stencil machine. It is made to move in parallel relatively to the upper surface ol'the aforementioned printing screen, 
dropping the aforementioned squeegee from the state which is the removal method of the soldering paste which hung from the 
nose of cam of this squeegee, and the aforementioned squeegee estranged up to the printing screen. It is characterised by having 
lengthened the aforementioned soldering paste in contact with the upper surface of the aforementioned printing screen from the 
aforementioned squeegee by relative movement to the aforementioned printing screen of the aforementioned squeegee. 
[0008] 

[Embodiments of the Invention] Hereafter, the concrete operation gestalt of this invention is explained, referring to a drawing. 
Drawing 1 is explanatory drawing of the removal method of a soldering paste that the front view of the important section of a 
screen-stencil machine and drawing 2 adhered to the A-A line cross section of drawing I t and drawing 3 adhered to the 
squeegee. 

[0009] In these drawings, 1 is a printing means to screen-stencil on the circuit board P through the printing screen S ; il has the 
frame 2 attached possible [ movement to Y shaft orientation (the direction of arrow C of drawing 2 ) horizontally prolonged in the 
housing H of a screen- stencil machine ], and this frame 2 moves by driving means (un-illustrating) : such as a motor. 
[0010] The squeegee head supporter material 3 is attached in the interior of a frame 2 possible ( movement in the v ertical 
direction ] by the guide member (un-illustrating). Moreover, it is prolonged perpendicularly, the axis of rotation 4 which consists 
of a ball screw is attached in the interior of a frame 2 possible [ rotation ] at the circumference of a center line, and this axis of 
rotation 4 is screwed in the ball nut 5 which fixed at the end of the squeegee head supporter materia! 3. The upper limit ol'the axis 
of rotation 4 is connected with the axis of rotation of the stepping motor 6 which fixed on the frame 2 through the timing bell 7. 
and if a stepping motor 6 is driven, the squeegee head supporter material 3 will move in the vertical direction. 
[001 1] Opposite arrangement is carried out at Y shaft orientations, and the squeegee heads 9 and 9 ol'the couple by which the 
squeegee 8 was attached in the soffit are supported free [ sliding of the vertical direction ] by the squeegee head supporter 
material 3. This squeegee head 9 is connected with rod 10a of the pneumatic cylinder 10 which fixed on the upper surface of the 
squeegee head supporter material 3, and if a pneumatic cylinder 10 is driven, it will move in the vertical direction to the squeegee 
head supporter material 3. The pneumatic cylinder 10 and the stepping motor 6 are connected to the control unit (un-illustrating) 
which controls operation of a screen-stencil machine. 

[0012] The printing screen S is supported at a level with the screen housing 1 1 in which the printing means 1 w as formed eaudad. 
The screen housing 1 1 is attached in Housing H possible [ movement to Y shaft orientations ] : and moves by driving means 
(un-illustrating), such as a motor. The circuit board P is taken out from a substrate support table after a printing end w hile it is 
laid on the subsU'ate support table 1 2 prepared in the printing position by conveyance conveyer (un-illustrating). By driving 
means (un-illustrating), such as a motor, the substrate support table 12 rotates in the level surface, and the aforementioned control 
unit drives the substrate support table 12 and the screen housing 1 1 based on the image information of the circuit hoaid P which 
the CCD camera (un-illustrating) photoed, and the printing screen S, and it performs alignment of the circuit board P and the 
printing screen S while it moves to X shaft orientations (the direction of arrow B of drawing 1 ). 

[0013] Next, operation of this screen-stencil machine is explained. In presswork. after alignment of the circuit board P and the 
printing screen S which have been conveyed on the substrate support table 12 by conveyance conveyer is performed first, a 
soldering paste is supplied by the soldering-paste supply means (un-illustrating) on the printing screen S. And as the dashed line 
of drawing 2 shows, the right-hand side squeegee head 9 descends to the position where the nose of cam of a squeegee S contacts 
the upper surface of the printing screen S 5 and the printing means 1 whole moves leftward | of drawing 2 |. and prints a pattern on 
the circuit board P. After printing is completed, while this circuit board P is taken out from the substrate support table 1 2 by 
conveyance conveyer, the new circuit board P is laid on the substrate support table 12. And while the squeegee head 9 ul the 
right-hand side in a dashed line position goes up to real line position, the left-hand side squeegee head 9 descends to the position 
where the nose of cam of a squeegee 8 contacts the upper surface of the printing screen S : and the printing means 1 moves 
rightward [ of drawing 2 ], and prints to the circuit board P. 

[0014] When the number of times of printing was piled up and the squeegee head 9 goes up after a printing end as mentioned 
above, the soldering paste adhering to the squeegee 8 comes (refer to drawing 3 (a)) to hang down from the nose of cam of a 
squeegee 8. In this screen-stencil machine, operation which removes the soldering paste adhering to the squeegee 8 is performed 
for every predetermined number of times of printing. Next, the operation is explained. 
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[0015] After the end of printing operation, from the state which the squeegee 8 estranged above the printing screen S. the 
pneumatic cylinder 10 of the printing means 1 drives, and the squeegee head 9 descends to the position of drawing 3 (a). Next, 
while a stepping motor 6 drives and the squeegee head 9 descends little by little, the move means I whole moves to the printing 
direction and an opposite direction (right of drawing 3 ). Since soldering-paste SP will stop on the printing screen S with the 
frictional force between the Handa **-strike SP and the printing screen S even if a squeegee 8 moves if soldering-paste SP's sol'lii 
contacts the upper surface of the printing screen S as shown in drawing 3 (b), soldering-paste SP is pulled in the move direction 
of a squeegee 8, and as shown in drawing 3 (c) ; he adheres on the printing screen S in the stale where it was prolonged for a long 
time in the move direction of a squeegee 8. 

[0016] With movement of a squeegee 8, soldering-paste SP adhering to the squeegee 8 Hows to the printing screen S side h\ the 
fluidity, and all almost adhere on the printing screen S. If a squeegee 8 moves further, soldering-paste SP adhering to the printing 
screen S will have been lengthened from the point of a squeegee 8. In addition, this operation is performed in portions other than 
the printing range in the printing screen S (portion in which opening is not prepared). An end of the above operation resumes 
printing work. 

[0017] Thus, since there is no need of moving a squeegee 8 to a maintenance position and the removal work of a soldering paste 
can be extremely done in a short time in case the soldering paste adhering to the squeegee 8 is removed, the downtime of printing 
work is short. Therefore, decline in the productive efficiency accompanying the removal work of a soldering paste can be reduced. 

[0018] In addition, although the above-mentioned operation gestalt explained only the case where the soldering paste which hung 
from one squeegee 8 was removed, the soldering paste which hung from the squeegee 8 of another side is also removable with the 
same operation as the above. Moreover, although it is made to make it move in the parallel direction to the printing screen S with 
the above-mentioned operation gestalt, dropping a squeegee 8 : it replaces with this, a squeegee 8 performs onlv downward 
operation, and you may make it the printing screen S move horizontally. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Front view of the important section of the screen-stencil machine which applied this invention. 
IDi-awing 2] The A-A line cross section of drawing 1 . 

[Drawing 31 Explanatory drawing showing the removal method of a soldering paste adhering to the squeegee. 

[Description of Notations] 

8 Squeegee 

S Printing screen 

SP Soldering paste 
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